Summary. Androgen levels in blood and the behaviour of male camels were determined during 1 year. In the months January to April large amounts of androgens were found in blood serum (~30 ng/ml compared with~2 ng/ml throughout the remaining months) as well as in a secretion from glands on the back of the neck (36 ng/ml). During this period when hormone levels were high the behaviour of the camels changed: they became unmanageable, blew-out a palatal flap from the mouth, vocalized, and spread urine over their backs with the aid of their tails. The changes in the sexual cycle of the male camels corresponded with the oestrous period in female camels.
Introduction
The female one-humped camel (Camelus dromedarius) has an oestrous period extending from January to April (Volcani, 1952) . During this period the females lose their placidity and can become dangerous. During the fertile period the male camels also turn vicious and become unmanageable (Leonard, 1894) and serious injury to man may occur. Like certain other mammals (e.g. deer) the male camel emits a roaring sound in the mating season, i.e. the rut.
However, the question of whether the male one-humped camel is a seasonal breeder has not been satisfactorily answered. A seasonal peak in the weight of the testes (Volcani, 1952; Charnot, 1964) and the numbers of spermatozoa in the epididymis (Volcani, 1952 (Volcani, , 1953 were found to correspond with the oestrous period of females. Seasonal breeding of male camels was also suggested by Perk (1962) and Abdel-Raouf, Fatah el Bab & Owaida (1975) , who examined the bulbourethral glands and the morphology of the testes respectively. Other data concerning histochemical observations of the testes (Osman, Moniem & Tingari, 1976) and studies on the male accessory sex glands (Ali, Moniem & Tingari, 1976) led to the conclusion that the onehumped camel is not a typical seasonal breeder.
All previous data on the fertility of male camels have been derived from slaughterhouse material and it is possible that the great divergence of opinion could be due to the type of animals that are presented for slaughtering. The usual reasons for slaughtering male camels are sickness, old age or bad behaviour (Schmidt-Nielsen, 1956 ).
The present work was therefore carried out on healthy male camels to clarify whether the male camel is a seasonal breeder and to obtain a better understanding of the reproductive process in the male camel in general.
animals in Sinai (Nos 1-5) were fed a diet consisting of grain and straw and grazed in the immediate area. They were kept in an enclosed area and had no direct contact with females. They could move freely in the enclosed area, but each had his individual territory. In the rutting season (January-April), the males periodically extruded a balloon-like organ from the side of the mouth (PI. 1, Fig. 1 Fig. 3 ).
Androgen concentrations
Concentrations of androgens in blood are shown in Table 1 . From April until January the androgen values were markedly lower than those found between January and April (P < 0-001). Further evidence showing that the substance in the blood and in the secretion from the neck glands is an androgen can be seen from the fact that when slight behavioural changes were found from mid-November to the beginning of December, there was also a slight secretion from the glands and a slight elevation of androgen in blood. Since testosterone is converted to dihydrotestosterone at target organs, it is possible that the hormone in the secretions from the neck glands was actually dihydrotestosterone. The profuse secretion from the glands with high concentrations in hormone levels was only found in the sexually active period. That the secretion from the neck-glands contained large amounts of androgen similar to those in the blood was an unexpected finding. The delay in cooling the neck secretions should not have been a problem because testosterone is stable at room temperature for a few hours (Jainudeen, Katongole & Short, 1972) .
The behaviour of the male camels was directly correlated with the changes in secretion of androgen. The various manifestations in behaviour seen in the rutting period can be ascribed to two causes: either direct attraction of the females or delineation of territory from other males. The blowing-out of the palatal flap and the spraying of urine over the back are probably done to attract the females. The females can be seen smelling the male's crusted back and from afar react to the noise when the palatal flap is extruded. The marking of the surroundings by the odoriferous secretion from the neck glands is probably connected with territorial delineation. In Sinai during the rutting season a male camel wandering into the marked territory of another was immediately attacked, while the attacker did not leave his own immediate area to attack any other camel. He in turn was attacked when he encroached on another's territory, even if the other camel was weaker.
A great similarity can be seen between the data for the male camel (Camelus dromedarius) and those for the Asiatic elephant (Jainudeen et al., 1972) . The Asiatic elephant (Elephas maximus) also has its period of sexual activity, the musth, mainly between the months of January and April. In this period the plasma testosterone levels were also high, reaching ng/ml, values much higher than those found in the camels. As with the camels in rut, the elephant in musth becomes aggressive and unmanageable. The elephant too, plays with his penis; he beats it against his belly and also dribbles urine. Elephants also exude a secretion from the temporal glands on the head during the sexual period, but the secretion has not been assayed for hormone content.
The present results confirm those of others, although no data concerning actual testicular activity are presented. Seasonal changes in weight of testes (Charnot, 1964; Volcani, 1952 Volcani, , 1953 suggest a direct correlation with sexual activity, but one peak in weight of testes and epididymis was found in February-March, in the rutting period, while another peak was found in August-October. In the one-humped camel thyroid metabolism was higher in the heat of summer than in winter (Yagil, Etzion & Ganani, 1978) and it has been shown in bulls that the state of the seminiferous tubules is reflected by thyroid activity (Volcani, 1954) .
Although the weight of the testis was correlated with the mating season there were signs that spermatogenesis was present throughout the year (Charnot, 1964) . If this was the case in the camels examined in the present study, there was no effect on hormone levels in blood and the males were not sexually aroused. That the enzymes and chemical components of the testes (Osman et al, 1976) and histochemical studies of the accessory sex glands (Ali et al, 1976) were not affected by the season tends to contradict the theory of seasonal breeding. The apparent discrepancy between the data concerning examinations of testes or accessory sex glands are difficult to explain. It is possible that climatic conditions as well as age, health and disposition of the animals from which the specimens were obtained played a major role. Aggression in the males leads to the abattoir (Schmidt-Nielsen, 1956) 
